Seminar-3

Last time 2 Given dala (i, ), =1, m
5uvrmg»afe models oblained via
> Interpolabon O ferfzet al dala ppenfs

&), bad %p YlOf@y, dgfa
© Can be bad approx- betwen dala poinis
G Com Cin it =plings

— Curi #%Vt@ ( Léear or nonlivear reg m%mh)
D Good B nosty dat
ON] ?w@% s <hll a Guuss (1[)//92 of funchio fmwe>
O deffedt 7 high dimensions (eostly)

{ P f 2 wied Nappens f we
/J—\ hove 100 djWYerWl/iZ
S 3 2 K

Today: A dz‘ferw/nL kind of A}w‘mgwf’e Mocled

Doep Newral Networis

Glive. up faving an @(pua’f—/ﬁl’mm paramatric Bem
OF fue wodel ,  buk achieve good fgz%uwd/afprm'wd@ms i
Wg& dinangioms .
Cxamply JF problim in gl drmensions

0-05° years 240 compulers weore g@mﬂ ol %nﬁé but nel
eny fhings  ab weell

] Cat ) or @J — image denhFfieadhon

- Y

New Section 1 Page 1



[(’ouL l or {\do_a) — fmagf@ {Wh%’cﬂvbﬂ
i

—eaclh pixel
5 a d'muncion
IM pirel = 108 dipmamins
Cuvve -ﬁr'%'ng, s nota
good  choice !

T

:7’%@3 Use  cmple #wwdﬁ&m fo Wmﬁe Complix behowioy
(%f zmw;f;tt . by wing Functin CompotHlon )
(Nofe: a  lmar Fanchon would  net worlk , becawye

L(}(): d%“ﬁb

L, L
2z 7 > LeOT P =))

Ll[m&b) - A+ ab+ b
8kl a Linear Fomchon
Can nob  create g@m,p&% be havior .

Tdea ®: Miwie hMow Hu  brain works

[Mow NeUYons ff)fémd’)

a) Newrons Nave ac‘aﬁh/z, 4 ‘noch've gﬁ%

b) Neuvonad — conneehons ! Q%nw{s wre Ao Ferred #mm

4 buncih df newrons o amo fer bunci
(layers) Clayers )

amd 5o on.
N~ — . Nema ~f /",.Annl//\ AAM bﬂ YM/)n/;‘/K/ﬂ/I /k)/d%())

New Section 1 Page 2



amd 50 Oh.
¢) Trawsmussion 05[ %‘@/ﬂﬂu@ cam be Wdfyf/ed / biased

' b
Jeamrohion (dq;mé om  paramelers iy ot +7,

(] a; ,
7z 0 () : é\?ﬂ/m
L
L] Aoz
/)L; ° E\/L% r’fL
| ]
Ldzf 0 u
. ] k — Kv‘h WW
(npuk- layer m:ﬂ = T edarof lasper
Newyron s Newrons

Goal 5: tind fue pwmmfers i Ha newral nefwovk, Such
Wk we minimize e

(axgers ¢
® No, bk we con chamge o parakmeters D o biases

(a/§ ; b’s )

min - Z || I

—s We ale ‘F\ﬂ]trﬂj WLD(i,QﬂWﬂ))W% 7% bw(& WVde@(

New Section 1 Page 3



W‘J) we are 1rying ﬁli@ﬂm»ﬂw% dp  bwild i mode]
(find)

Bamplec of  gehivation  Fume bhoms :

We.  want - 2ero (waadﬁ’m)

- Non-zero ( écoﬁ/e,)

T _sigmord  fumchon |
1

(1) = ——
f+e

5 = SO0+ (i- €))

N\

&
thw §  afeet e slope of te framsihion, and where
ITF% \/@U)UL :é 7
@ by lnear Feans Tormodhon | 0”(0((?6'/5))
L) produce the stuft
affecks Mow  Steep Thisis
Note %

T (% (Q‘ /a,x+b,))~e 107_> #?ﬁ@)x

(Mol éa/ww,)

New Section 1 Page 4



(ot §a/wue,)

Showed n Maklalb £

P (=)

b&[(ﬁd 5(29(—6),2)

The  Relu
(%%af Uvear it

— P(E?ﬂ”@)

Y (X)) = Mmax /07 ) — (%)

A\
Y (1) 45°

D/K—D Y’ (0»\*?(3 (Zacfp)) —»?)
LE

&oom Lﬁ
L'V)

Similar/bies previows o deds

L> Solve. a won linear L20f squedes Munipizadion problum .

Erzca(('; on - Uneer on  unmlenowns (as, b’g)]

(we  Gaws- Newlon — or Leven berg - Marguad F metuod)

Drfferences

New Section 1 Page 5



L tard b dell how dee Fumchin Jooks ke

M—: e ywypuzedhon Wb(um

o o }/z\ Hviad (ayer
a2 | gl
=

L)/@%/@ dimenrioms whare metuweds n (1) are
() low%r etriciemt™

s Need o wae SED
( Shchashe Girosdiont D@@m*)

New Section 1 Page 6



